The Slovenian economy shows strengths and weaknesses. The economic growth rate of 2.9% in 2015 was higher than the EU average of 2.0%. Employment grew 0.86% from 797.792 thousand in 2014 to 804.637 thousand in 2015. The unemployment rate continued to decline from a recent high of 10.1% in 2013 to a low of 9.0% in 2015, which was slightly lower than the average unemployment rate of 9.4% in the European Union. International trade has improved as evidenced by a trade surplus of 2,031 million Euro in 2015 from a recent trade deficit of 610 million Euro in 2011, suggesting that its export sector became more competitive globally. 
This paper attempts to analyze whether real depreciation of the Euro is expansionary or contractionary for Slovenia. To the author's best knowledge, few of the previous studies have applied the aggregate demand and aggregate supply model to examine the impact of real depreciation of the Euro on aggregate output in Slovenia. Moreover, this is the only study which in its specification takes into account aggregate demand and aggregate supply. Other relevant variables such as the government deficit, the real interest rate, the real stock price, real labor cost, etc. will be considered in the model as well.
The paper is structured in the following manner. The background is described in the second section. Literature review is presented in the third section. The model is presented in the fourth section. The data are described in the fifth section. A discussion of findings and results is presented in the sixth section. Summary and conclusions are made in the last section.
BACkGRounD
Since the adoption of the Euro in 2007, Slovenia has conducted monetary policy based on the guidelines of the European Central Bank. The Bank of Slovenia relies on the main refinancing operations to provide liquidity to banks, the marginal lending facility to offer banks overnight loans, and the deposit facility for bank to make overnight deposits.
Slovenia pursued a managed floating exchange rate regime during 1991 , a crawling band during 2002 -2004 , joined ERMII during 2005 -2006 , and has adopted the Euro since 2007. As the European Central Bank adopts a free floating exchange rate system, significant depreciation or appreciation of the Euro is expected to affect Slovenia's exports, imports, domestic prices, inflation, and international capital flows.
Generous pensions, preferential tax treatment of pensions, early retirement age, rising healthcare costs, lack of a broad-based property tax, the high cost of recapitalization of state-owned banks, continuing budget deficits, etc. have increased government debt fourfold during [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . Fiscal adjustment programs are needed to reduce rapidly rising government debt.
The slow process of privatization of state-owned enterprises, a high financial leverage of small and medium enterprises, low interest margins, low lending volume, slow process of the reduction of bank nonperforming loans are expected to slow economic growth and increase financial instability. (International Monetary Fund 2016) 
LITERATuRE REvIEw
There have been major studies of the impacts of the exchange rate, fiscal policy and other relevant variables on aggregate output for Slovenia. Hsing (2009) reveals that real depreciation causes the trade balance in Slovenia to deteriorate in the short run and long run and that there is lack of support for a J-curve in Slovenia. Audzei and Brázdik (2015) find that the contribution of real exchange rate shocks to output in Slovenia is 12% in the short run and 15% in the long run and that the real exchange rate can be regarded as a shock-absorbing factor. Stavárek and Miglietti (2015) show that the real effective exchange rate and output in Slovenia have a weak correlation and that the role of the exchange rate in explaining the variation in economic fundamentals may be limited. Josheski and Eftimoski (2016) report that real appreciation raises output. Hence, real depreciation is contractionary and is not recommended. In addition, more world output, a lower world interest rate, a lower inflation rate raises output whereas the coefficient of government spending as a percent of GDP is insignificant, suggesting the Ricardian equivalence hypothesis may be valid. Karadam and Özmen (2016) indicate that real depreciation is contractionary for developing countries with high external debt and expansionary for advanced countries and that a high degree of trade openness strengthens the contractionary impact of real depreciation. Kramolišová and Spáčilová (2015) find a strong negative relationship between the growth rate and the debt-to-GDP ratio for 27 EU countries during -2007 . Combes, Minea, Mustea and Yogo (2016 find that government spending multipliers are positive but relatively low, vary across countries, and are sensitive to other factors such as fiscal standing, exchange rate regimes, the stage of economic development, and the degree of openness. Gyódi (2016) shows that sovereign debt risk affects macroeconomic variables significantly, that sovereign credit ratings affect government bond yields significantly, and that there was regional contagion during the debt or financial crisis. Papaioannou (2016) indicates that more government spending has a significant positive impact on economic growth if the real interest rate is negative. Globan and Matošec (2016) argue that stimulating economic growth is a better way to solve the high debt-to-GDP problem and that a country would pay a high price for unsustainable public debt. Bökemeier and Stoian (2016) examine the debt ratios for 10 CEEC countries during 1997-2013. For Slovenia, the current debt ratio was below the sustainable debt ratio, but the gap became small due to the increase the debt ratio after the global financial crisis. They also find that the debt-to-GDP ratios in 2015 for Bulgaria and Romania were not sustainable whereas the other 8 countries had sustainable debt-to-GDP ratios.
THE MoDEL
The aggregate demand and aggregate supply model is a major macroeconomic tool to analyze the potential impact of a change in one of the exogenous variables such as the exchange rate, fiscal policy, supply shocks, etc. on the equilibrium real GDP (Romer 2000; Mishkin 2012; Hubbard, O'brien, and Rafferty 2014) . The exogenous variables considered are determined by economic theory, country economic conditions, data availability, and other factors. We specify that aggregate demand in Slovenia is determined by the inflation rate, government spending, government tax revenue, the real interest rate, the real stock price, and the real effective exchange rate and that shortrun aggregate supply is a function of the inflation rate, the real oil price, real total labor cost and the expected inflation rate. We can express the aggregate demand and short-run aggregate supply functions as: (1) ( 2) where Y d = aggregate demand, p = the inflation rate, G = government spending, T = government tax revenue, R = the real interest rate, S = the real stock price, ε = the real effective exchange rate, Y s = short-run aggregate supply, E = the real oil price, W = real total labor cost, and p e = the expected inflation rate.
In equilibrium, Solving for the two endogenous variables, Y and p, we have the equilibrium real GDP:
The sign beneath each of the exogenous variables shows the impact of a change in the exogenous variable on the equilibrium real GDP. We expect that the equilibrium real GDP has a positive relationship with the real stock price, a negative relationship with the real interest rate and the expected inflation rate and an unclear relationship with the real effective exchange rate, the government deficit, the real oil price and the real total labor cost.
Whether real exchange rate depreciation would increase or reduce aggregate output has been investigated extensively. Real depreciation tends to make domestic-made goods and services cheaper and more competitive globally, increase exports, and shift aggregate demand upward. On the other hand, real depreciation tends to make imports more costly, raise domestic inflation, and shift the short-run aggregate supply curve leftward. The net effect of real depreciation on aggregate output is unclear and needs to be found empirically. There have been several studies on the impact of real depreciation on aggregate output in selected Eastern and Southeastern European countries. Mills and Pentecost (2001) show that real appreciation may increase, reduce or not affect real output in different countries in the long run. Mitchell and Pentecost (2001) reveal that devaluations reduce real output in the short run and long run. Miteza (2006) finds that devaluations cause real output to decline in the long run. Bahmani-Oskooee and Kutan (2008) report that real depreciation may increase, reduce or not affect real output in different countries in the short run and has no long-term effect on real output.
Empirical studies on the impact of the government deficit/debt on real output are inconclusive. The Ricardian equivalence hypothesis (Barro 1974 (Barro , 1989 suggests that the effect of deficit-or debt-financed government spending is neutral in the long run. Feldstein (1982) , Hoelscher (1986) , Cebula (1997) , Cebula and Cuellar (2010) , Cebula (2014a Cebula ( , 2014b , Cebula, Angjellari-Dajci, and Foley (2014) and others maintain that more government deficit/debt raises real interest rates and tends to crowd out spending by households and businesses. However, studies by McMillin (1986) , Gupta (1989) , Darrat (1989 Darrat ( , 1990 , Findlay (1990) , and Ostrosky (1990) argue that more government deficit/debt would not raise the interest rate.
A higher real oil price due to a negative supply shock would shift the short-run aggregate supply
curve to the left. On the other hand, if a higher real crude oil price is caused by a demand shock, it would shift the aggregate demand curve to the right. Hence, the net impact is uncertain (Hamilton 1996; Kilian 2008a Kilian , 2008b .
A higher real labor cost is expected to shift shortrun aggregate supply to the left due to a higher production cost. On the other hand, a higher real total labor cost or wage tends to increase labor productivity, consumption spending, aggregate demand and real GDP. Real wages and output may be pro-cyclical or counter-cyclical. Hence, the sign of real total labor cost is unclear ( 
THE DATA
The data were collected from the Bank of Slovenia, the Eurostat by the European Commission and IMF 's International Financial Statistics (2007) . Real GDP is measured in million Euro. An increase in the real effective exchange rate means real appreciation, and vice versa. The deficit variable is measured as central government deficit a percent of GDP. The real lending rate is the difference between the nominal lending rate and the expected inflation rate. The real stock price is equal to the equity price adjusted for the consumer price index. Real total labor cost is measured as nominal total labor cost divided by the consumer price index. The expected inflation rate is calculated as the average inflation rate of the past four quarters. Except for the real lending rate, the government deficit as a percent of GDP and the expected inflate rate with negative values, other variables are measured on a log scale. Due to the dynamic relationships between real GDP and the real effective exchange rate in Figure 1 , the regression to be estimated is given by: (4) where B is the binary variable defined above. 
DISCuSSIon oF FInDInGS AnD RESuLTS
The DF-GLS test on the regression residuals is applied to determine whether these time series variables are cointegrated because cointegration of the residuals suggests that these time series variables have a long-term stable relationship. The DF-GLS test is an augmented Dickey-Fuller (ADF) test except that the time series is transformed via a generalized least squares (GLS) regression before performing the test. Elliott, Rothenberg, and Stock (1996) have shown that this test has significantly greater power than the previous versions of the augmented Dickey-Fuller (ADF) test. In the test equation with the trend and intercept, the value of the test statistic is estimated to be -3.5811, which is greater than the critical value of -2.6111 at the 1% level in absolute values. Therefore, these time series variables have a long-term stable relationship.
The estimated regression and relevant statistics are reported in Table 1 Q3 has the largest impact. The relatively low mean absolute percent error of 1.0395% suggests that the estimated regression performs relatively well in forecasting. The relatively low value of the Theil inequality coefficient also implies that the estimated regression fits the sample data relatively well.
If the negative significant coefficient of the real effective exchange rate during 2008.Q4 -2015.Q4 continues to hold into the future, real depreciation of the Euro would reduce Slovenia's aggregate output. The negative and insignificant coefficient of the government deficit as a percent of GDP suggests that a sustainable increase in the government deficit as a percent of GDP may not be harmful to economic growth. The positive significant coefficient of the real stock price shows that an increase in real stock values would raise household wealth, household consumption spending, and real GDP. The positive and significant coefficient of real total labor cost indicates that the positive effect of a higher real labor cost or wage such as higher labor productivity or more consumption spending outweighs the negative effect of a higher real labor cost or wage during the sample period. In comparison, this paper finds that the real effective exchange rate has significant impacts on real GDP whereas Stavárek and Miglietti (2015) reveal that the correlation of real GDP and the real effective exchange rate is weak. This study shows that the real effective exchange rate may increase or reduce real GDP depending upon the time periods whereas Josheski and Eftimoski (2016) find that real appreciation raises real GDP and that real depreciation is not recommended. This paper finds that government deficit spending is insignificant. Josheski and Eftimoski (2016) also report that the coefficient of government consumption spending is insignificant.
SuMMARy AnD ConCLuSIonS
This paper has examined the effect of real depreciation of the Euro, fiscal policy and other relevant variables on Slovenia's aggregate output based on aggregate demand and aggregate supply analysis. A reduced form equation is estimated by the EGARCH model. Real appreciation of the Euro is found to have different effects on real GDP during different time periods. Real appreciation of the Euro raised real GDP during 2003.Q1 -2008.Q3 but reduced real GDP during 2008.Q4 -2015.Q4. Central government deficit as a percent of GDP did not affect real GDP. In addition, a lower real lending rate, a higher real stock price, a higher real oil price, a higher real total labor cost or wages or a lower expected inflation rate is expected to increase real GDP.
There are policy implications. To promote economic growth, the Slovenian government needs to pursue fiscal prudence, hold the real interest rate low, maintain a healthy financial and stock market, and reduce inflation expectations. Different impacts of real appreciation of the Euro before and after 2008.Q4 suggest that the global financial crisis beginning in 2008 may have caused the Euro exchange rate to have a significant structural break on real GDP. The insignificant coefficient of the government deficit as a percent of GDP implies that expansionary fiscal policy may not be an effective macroeconomic tool to stimulate the economy. The Euro exchange rate and the oil price are external factors and need to be monitored closely.
A limitation of the paper is the relatively short sample period of 2003.Q1-2015.Q4. Hence, once new data become available, the regression may need to be re-estimated to determine whether estimated coefficients may change. Future research may consider the impact of labor productivity on real GDP.
